Response of arterial smooth muscle cells to laminar flow.
This study was designed to determine whether laminar flow influences the proliferation rate and morphology of smooth muscle cells (SMC) in culture. Bovine aortic SMC were subjected to a shear stress of 6 dyne/cm2. The control group was subjected to similar incubation conditions without flow. Flow cytometry demonstrated decreased proliferation rate in SMC subjected to laminar flow. This phenomenon was still evident 24 hours after flow cessation. SMC were examined by light and electron microscopy. SMC subjected to laminar flow aligned along the direction of flow assuming a spheric morphology. These changes were reversible after a 48-hour resting period. The degree of organization of actin, tubulin and other microfilaments was evaluated by indirect immunofluorescence. SMC subjected to shear stress showed a clear reorganization of the cytoskeleton with expression of stress fibres. These changes were reversible after a 48-hour resting period. These findings may contribute to understanding the mechanisms by which SMC in vivo respond to forces generated by blood flowing under pressure.